. Analysis of autophagy markers in Arabidopsis seedlings exposed to heat stress and nitrogen starvation. GFP-ATG8A cleavage assays of 9-d-old seedlings incubated in nitrogenrich (+N) or nitrogen-deficient (-N) liquid MS medium for 12 h. Heat shock at 37°C for 12 h (A) or 2 h (B) was applied to the seedlings prior to protein extraction, as indicated by the upper diagrams. Graphs below show quantification of band intensity ratios (mean ± S.E.; n = 4 seedling populations), as determined by immunobloting of the extracts with anti-GFP antibodies. Full-length GFP-ATG8A and the free GFP cleavage product are indicated by open and solid arrowheads, respectively. The anti-histone H3 immunoblots were used confirm near equal protein loading.
ProUBQ10:GFP-ATG8A ProUBQ10:GFP-ATG8A µm 2 ) in multiple images (n = 21 to 24 images per sample) represented by those shown in panel B. D, GFP-ATG8A cleavage assay to assess the effect of AZC on autophagic flux in WT, atg7-2, and nbr1-2 plants. Protein extracts were prepared from 9-d-old seedlings pretreated with 2 mM AZC for 2 h and subjected to immunoblot analysis with anti-GFP antibodies. The anti-histone H3 immunoblot was used to confirm near equal protein loading.
Each column (C and D) represents the mean ± S.E; n = 3 seedling populations. Columns marked with asterisks (*, 0.01 < p < 0.05; **, p < 0.01) represent treatments or mutants that are significantly different from their controls, as according to two-way (genotype x treatment) ANOVA followed by Tukey's post-hoc test. N, no significant difference; negative sign (−), controls. S3 . Analysis of autophagy markers in nbr1-4 seedlings after heat stress. Confocal images of mature root cells expressing GFP-ATG8A in the WT, atg7-2, nbr1-4, and atg7-2 nbr1-4 backgrounds. The images were acquired from 9-d-old seedlings that were incubated at 22°C (left) or 37°C (right) for 4 h and subsequently recovered at 22 °C for 0.5 to 1 h prior to observation. Yellow arrowheads and magenta arrows indicate GFP-ATG8A puncta with an approximate diameter of < 1 µm and > 1 µm, respectively. Scale bars = 5 µm. Seedlings were incubated in liquid medium at 22°C, 37°C, or 45°C for 2 h, and recovered at 22°C for 0.5 to 1 h prior to observation. Scale bars = 5 µm. C and D, GFP-ATG8A cleavage assay showing autophagic flux during recovery from heat stress. Protein extracts prepared from 9-d-old plants expressing GFP-ATG8A exposed to heat shock at 37°C for 2 h (C) or 4 h (D), followed by recovery at 22°C for the indicated periods of time, were subjected to immunoblot analysis with anti-GFP antibodies. The anti-histone H3 immunoblots were used to confirm near equal protein loading. The graphs in panels C and D show quantification of the band intensity ratios (mean ± S.E.; n = 4 seedling populations).
